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ib&±^^o ttz. Mz-ifw-Mjim^&^T, <j y sm^mmstmte, 20% 

tot, iiffl&'j >^°ln^ui^w^tL/c>r t^^^o 

[0 0 0 4] 

i£^> £fOQ0L (Quality of Life) RVmW^Wf^iaii ^m^<DM 

R£<\ Y±\£Y~l/a n-yx'J ( Sentinel Node Navi gat io 

n Surgery )fi, ?±g£tiTv^ 0 J^T, fM¥-K-k >f - Ktify-'>g 

[0 0 0 5] 

KfrV >smiZlfc&tf$>2>ii3§rz_t>ti2>o - -fc>"7-*;w; >^ffj ( Senti 

nel Lymph Node )<h(2, i^Hfl^f. V W<*KAo fcffii»IJ!&j&**&Ki!|&-t 
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^ k ^offljg^ < ^tb x%& &&mtiF& <m*bh*ix\<*& 0 
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-e^T% ±ffi*fctfliltt*±, #!lxJ2\ #12 001-29967 6^$R^fem 
^>Ky7->^*'J-> ( Indocyanine green ) ^MMMm^mi-fho L 

[0 0 0 9] 

L^L&# ? ^ ±|£#P^2 001-29967 6 ^&fR^fE*c<7)f££ii|ggfi N 
-b > f - * y , ^ <D\tLW. £ Wl mX £ h <D «M h 8fcm m <D m £ K ft W & v > 0 
MoT, ±fS#r^2 001-29967 6 ^^ffif^^m^Sfi, IK^I 

[0 0 10] 

-3r, -tU;#LT±fB*£ffi|£S{i, fljx.(i\ #i¥9-l 8 9 7 7 0^-^ 
«¥1 0 -9 6 7 8 2#<&«tcfB|g$tLTv^«t^tc&*fjSl«:ffl^7t^>0^ 

i&mztix^&o 
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LfrLteffh^ ±§B#H¥ 9 - 1 8 9 7 7 0 tt&Ur&MW- 1 0 - 9 6 7 8 2 
[0 0 12] 

— CtUlttLT, #!Ufi\ 7ftH#ltUS 6, 2 0 5, 3 5 2^m~a. 

X^Z> 0 ±fE^H#I^US 6, 2 0 5, 3 5 2^#(i, MR I ( Magnetic Re 
sonance Imaging ) ^M^^^rffi v>^> d t bZ£ J9 , -fe <j 

L^L&^<b. _LfE*III#itU S 6, 2 0 5, 3 5 2-5§-<&$&fi. ^14^^ 
[0 0 13] 

ttc ^fS^MT-T^^T- ( Superconducting QUantum Interference 

Device : J^T\ SQUIDtl&t) ^fz S Q U I DfrMftfi. 
-efiSffi^tLTv^o ±|ESQUIDfi. m&%(T) l 0{t5^ l*IS«3££if5S 

[0 0 14] 

±ies q u i Dii, mfcmm : &m (77. 3 k : - 1 9 6 °o -co^ 
-e^ijffloit^^s^ss qu 1 Dtmmtztix^Zo 
-tL^fijfflLT, ^:m^s(±. B^^m^^-m (voi.i 

5 No.l 2002 Hi 7HJ) B^M^#|«*^fBm$nTv^ J: 9 KftiSjg 
fS#S QU I D^fflv^^^<7)^JiS$tLTv^ 0 
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^Blffl^USe, 2 0 5, 3 5 2f&t 
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[^#ft£K 1 1 

B«Mm^#l$ ^U-^-Vo 1.15 No. 1 ; B*£M^#fM 
2002^ 1170, p. 31-32 
[0 0 2 1 ] 

[mnmvik ti^t^ mm] 

LfrLfttfib, JtfEEfMHs* SQUID L fc«8&t-fc > ^ (&T\ S Q 

U I DOSM* >■*)■) (i, - l 9 0°C< ?>wolg:ia-e|6f^$-ar4^ft, ?f£#Mlf£ 
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[if a £ Mfc-f & tz t> (D^m 
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y hnT^lfcli. C d S 7 * YiJ7 0 7X^^Z.b^mWit Ltv^c 
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H#ApTh^\ ^Oiai8?K52icni85C-tV"9-*5fe3ifl!JCF«gjRL^:yn-y2 t 
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iii!4ti, R S 2 3 2 C^-7>5 ^iMTA-yfii/a>lfa-^ (Jil 

t\ p. c. ) 6iz&mztL, iop. c. 6-emw\mztiz>£ o c^otv> 

^ -7^-7 Z*>1rZ>z tX^ ®mmW4li, ira^7°n-7"2t:f|&t^J; 
[0 0 2 7] 

ft. Iff 4ati, $Uigf4 ©7D > W^WCf^t <bti^m^-f •7^--e^ 
4 «i!LTftJl£LT ; k.k^ 0 Cco^y -7iHi, I^Tfcft-C&o-C & & < , 

[0 0 2 8] 

•7°n-y2(i, P7i7K^n^ M 1 ^^LtgJs^-^ 3 ^Mtb L"ti3 0 
W?kftL<Dt?mmt 1 2 ^^rLT7K^^f#^$tLTv^ 0 2fi, 5fc 

MiJ^SW 1 2 a t ikZtiMtmmt 1 2 b t <D 2 offl $ tiT£> 0 . i h 
mmUftteOi) 1 3^tt^^-CV^ 0 ft, 3fe»JJ^Wl 2 afi. M 

[0 0 2 9] 
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-t>-^a.^-y h 2 o(±, •jv-ymffimizwitzm-x.^-? 2 3 n«t «9S 

14«t^7^fax-^3> hn-9KJ: *) *>*yMMZi%2> £ 7 iz% 
[0 0 3 1 ] 

i (o i t ci 19 , ?ssi4s£#^m^is 1 1±. ills 2 1 -e w l ^fiSttSKfru 
uiwcfii^iL, *<omwmfi-ftM<om.fr (mmsBt<omit) £mr 

-t>t2 2 (MRl, MR2-b>^) t^ffiLr, dttib 2 ocDMR-fc >+h 2 2 ( 
MR1, MR2-t>t) J&>fc<0ffl2jOg$5>*#»K 3E^mP1-^-tT% 

mm<omm^mcDmmm^hcomm.y 4 x*i&3re§ & 

o ft, -b>^x 7 h 2 0 tr^f ax-^ 2 3 toiisii, wm*L<ov 

h 2 4 C«t «Jaiig$*LT^* 0 MR^>t2 2 (MRl, MR2-fe>-9") (± 

[0 0 3 2] 

z\<Dtzib^ *$m<OW>WX"lt, ^y-^-zL^y h2 0l±, MR-t>t2 2 (MR 
1, MR2-b>-9-) ^^om^«:iii|S-^*^*oy; T>:/2 5 &fWC:k l), |SI 

fcb^eiti, MR-b^-9-2 2 (MRl, MR2-b>f) T > 7° 2 5 t <om<0 

'J - Kl^Ol^t ^ i t ia ^ffi^^ib: J: o t MR -b >t 2 2 (MRl 

, MR2-t >•*)•) tfiEm izm^mt & § a < * s £ t * l r v> * 0 

ifc, 7"n-7"2(i, t>fiiy h 2 0^6^IHSP^S4--ytlt/$tL^{f-t^ 
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El 2 9 Jw«(|»ilfl|4 f±, 7 it h *7°7 3 1^1T7'7 h*-f -7^ 7 

^<btb^$tL*^->^--7M-^^So*i, 7*n-7*207^fax-^2 3^t> 
*7l-*7t*0^x.*f, 'J W-^Tlt^^^^T^f-^-x-^ =f > b u-7 3 2 
^Ltv^ 0 y * Y ij 7°? 3 1 ti, 7-7 h^^f -yf 7^f>©t>t7ff 

[0 0 3 4] 

fjflJ$P£l®4 (2, 7 , n-7'2^-b>^-7 h 2 0 ^£>Olf-5§-£i#<|iIt-& 
T>-7°3 3 C\<DT>7°3 3-^i#i)iI$tL7C'ff-t^A/D«i-^A/D^>/^ 
-^34t, :®A/D3>^-^ 3 4T^&£*i/z7^v*;Wf^£M^&g-t 
^>CPU (Central Processing Unit ) 3 5ttLtv^ Q 
[0 0 3 5] 

CPU3 5li, A/D3>A-^3 4*f)^7l/^7J$ai.f^^;V 
IfS:y';7;i/OtiJMfi:^tS^UART ( Universal Asynchronou 
s Receiver Transmitter )n>fn-73 5 a t:ix.TV^ 0 

tfe. WJ»S1t4tt^ RS 2 3 2 C7--7>5*iMTCPU35tP. C. 
6 t<Dmfe*ft7tztb<DR S 2 3 2 C K9>f 6 £^fU S 2 3 2 C K 

7>fA36tcpu35t (Dm^rom^m^y * v * 3 7 -cmjw^it -r 

& =fc 7 i:^oTv^, 
[0 0 3 6] 

f Lt, $ijfti^fi4 U\ #i#t;J; tymftZtiz p. c. 6 <7>f|rIJ#mc^v\ 
4oTi/>4„ ft, P. C. 6f±, t!t^7D-f^- EfcttiLfclB 
[0 0 3 7] 
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2 (MR 1, MR2-b>t) £fflv\ @^fmf?R3, R4 £ a^^^-^T 4 SH^T 
'Jyy^UfiLti/^o fit, -c7)4^ : f-7''; y y'4 1 ^^^tB^jVin ( 
VI, V2) &|gffri#|g&4 2-eMifti#*SLTVoutfc LtHiM^ «t 9 t-^'J T 
>7°2 5 «Ltv^ 0 
[0 0 3 8] 

out £7^ - 9 (MffiM) t& X o \zfiMmm&* 3 *K»tTv^ 0 £fc 

[0 0 3 9] 

(pf^g) -t^^ttSfc LXnSm&tiimVR4 4 * AMI-TV y y'4 1 <7>R4$J 
fcS£»t*£i:-C, MR-b>t2 2 (MR1, MR2-te>-9-) frb<0\itf} V in (VI 
, V2) Oi^?rt7*7 h-T4*7-fey h ^ras¥S*fllJfiLTV^ 0 
[0 0 4 0] 

ft. iit, HKtfM6&4 2 omtJVoutfi, (4S?yjr/4 lfrb 

<nmtl) VinizMLXtf, (1) K*rr«fc9 K^£*L&<> 

VouT = G Vin 
= G(V1-V2) 

_ G Vs (MR! (R4+VR) -MR2 R3) , * 

(MR1 + MR2)(R3+(R4+VR)) ' } 

fiU G : t >7° 2 5 or-r >, v s : Silfftt, vr : nT^gjfifit, 

MRl : MRlJzyWWtifcm, MR2 : MR2 J £>Wfflfcfe 
-r.tf>5S (1) «fc thTJVout^O K&&fcX>lz^ 
MRl (R4+VR) = MR2R3 
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[0 0 4 1 ] 

tot, nT^igi5L§iVR4 4 0nT|g«SLffi^ 

VR=MR2R3/ (MR 1) -R4 ••• (2) 
t&ZXTiZHf&.-ttUi^ tB;£VoutJ& ? 0 K£& 0 

EH*,, 7°'J T>7°2 5frb(D&jjizfcCx^: (2) tC^-TJ:"9tCprgE«*t»V 
R4 4<^^fcL^£^-f MR-b>t2 2 (MR1, MR2-t>t) 

frhwmjjvin (vi, V2) <vmft**y*:y htZ>Zttf»im£%Z> 0 

[0 0 4 2] 
[0 0 4 3] 

[0 0 4 4] 

IfOifH5fi§Wat, »^L*3&*t>-t>^^^'j w«fflftcSHSL-Cv>*fl8 
[0 0 4 5] 
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? 2 3 Hm^«^7«*&$tiTT^^^i-^ 2 3 £IEftfj£ii\ P^«0||«Jlr^ 

mxm-mmz^t&o 

[0 0 4 6] 

titiII5 2 15y f MR-b>t2 2^2 0(7)MR-t>+h^^-tfEiaicSit-em 
5*#tr«l^|pIH«/J>ig»-r* 0 

*Lt\ 7°n-7'2 fi, 04 l^t J: ^ C1II52 1 ^/n-^fw^fl 
iffli&U MR^:>t2 2«M^W (fi&m&JS) &ijB5£-r&<, 
[0 0 4 71 

[0 0 4.8] 

*Lt, 7°n-7*2fi, BffSwWtttllI5 2 lMR-b>t2 2 

^fc) «\ MR-b>t2 2 (MR 1, MR2-b>-9") -el&fcB£*l&o 
[0 0 4 9] 

MR-t>t2 2 (MR1, MR2-b>-9-) ^fbcottJTjfi, Hfb^fEU 4 2 "Cffi^j 

9 mm z tixmn&w. 4 $ <> 

fit, fNfl?^g4(±. 7*0-7*2 h 2 0 <b <7Mf £ T > 7 s 

3 3X*%M%L, A/D * 3 4T"A/D^LTCPU3 5 0UART3 

> h 3 5 aty'J T^ttiTJlf-^^l LT R S 2 3 2 C K7^^'3 6 K 

{SitU RS 2 3 2 C^-7>5HMTP. C. 6^ffi7J-t& 0 
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[0 0 5 0] 

»£fif do 

05 d UP. C. 6 ti. $IJ^e4^^^f-^^T-*-^ LXAtlZ 

tLh Uf^Sl) o -e-LT, P. C. 6(i, AJjZ1xfz7*-*KttLX'Jk%\ 
(D7-VJ^m%Zfto Uf 7 7°S2) o 
[0 0 5 1 ] 

#CU> P. C. 6(4. MR-t>t2 2 (MR 1, MR2-b>t) *^tft£-£-Cv> 

-eL-c, p. c. 6(i, m.tMLti7 , -?&mM.&m<omt£ Lxmrn*??? 

[0 0 5 2] 

P. C. 6(±, ±|B^T--y7°S 1 ~S 5 &noii-to 
ItlM^tltt, ilflSe'K i&1»#4 6 K J: **g#<0£H|3i* 

[0 0 5 3] 

- CI T\ Milt -fe 7Mi, m 7 UTjrf «t 7 & 4 ST?-?- V ? v 5 1 

<b<7>m7JVin (VI, V2) ?:IIKjiii|iH^4 2 "CMiftifiPn LT Vout LTthTJi" 

<fc 7 C^J T>^5 0 SrttJjLtv^ t^-fh mmM<0%&K± M 
R-b>t22 (MR 1, MR2-fc>+>") frh<Oti3>j3 Vout^oT^ Lt7 e, J T 5 
OOtiJ***0 8U^-t i?t«LT («z!§UEJEVcc£j@x.-C) Li^ 0 

ft, EI 7 &®$&m$L$:fofcLtzffi<D-k>4yx-~ y FOBKyn-^it*!), 
0 8(40 7W-fe>^-y b U^t&ttiTjVoutSrTF-r ^77t*4, 
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ft, II 7 tC^i-^lfr^ipgff 4 2 <7)tti7: Vout(±, A7J (4^r'j7y4 1 7> 
h<Dfoti) VinKttLX^: (3) tc^f J: 9 tL& 0 
K3] 

Vout =G Vin 
= G (V1-V2) 

= G Vs (MR1 R4-MR2 R3) 

(MR1 + MR2MR3 + R4) ' ' 

lit, G:7°'J7>/2 5W>, Vs : i¥l)±f , 

mr 1 : MR\^y^-(Dm%m, MR2 : MR2*>4y<r>mjm 

[0 0 5 5] 

t/tifvR4 4 (Dvjmmxmz^: (2) png-r^i^t-^LTv^o 

■C, MR-t>t2 2 (MR 1, MR2-fe>+h) 7>£> cOffiTJ V in (VI, V2) 
[0 0 5 6] 

[0 0 5 7] 

ft, t>tiz.;Hi, Hi 9 KTjrtJ: 9 d S 7* h # 7*9 *SS:lfC*j£L 

119 tc^-TJ: o K^y^-zLzLy y 2 0Bl±, CdS7th*7 , 76 1 £I£lt£ 
[0 0 5 8] 
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trC (*m^) i^itt *>%MW$toZk ( photo-conductive effect ) Z^-f&m 

dS6 1 at LED ( Light Emitting Diode ) 6 1 b t 
t>*tfzy* h*7°7X~$>2> 0 * LT\ CdS7^ f^7"76 Ki, LED6 lb 
LTvI ©Hjfc £ C d S 6 1 a t^tc; L T J&fetffi /6 ? oT IE i~ Z> Z tT\ MR -t 
>t2 2 (MR 1, MR2-b>+h) h <D&jj V in (VI, V2) <7>M55-£ * 7 -tr > 

[0 0 5 9] 

■TtUC =t 4r>-^jx-y h 2 0 Bi±, CdS7t h*776 1 £t£lt& CI t 

■CfllJS $ *t 4 a-fit o 7 * h * 7* 9 «: ffl v i t H«t -5 £ JPM&T? # * „ 
[0 0 6 0] 

R-t>t2 2 (MR1, MR2-b>t) t 7°V T > 7° 2 5 t £ A C ti y 7'j > 7 L 

MR-b>t2 2 (MR 1, MR2-tr>+h) ^t><Offi^Vin (VI, V2) tc^LTit 
ht43>7>fC6 2S:ffl^TMR-bVt2 2 (MR 1, MR2-t 

[0 0 6 1 ] 

J: i9, -tyiyzL-y h 2 0 C(i, MR-b>t2 2 (M R 1, MR2-b>-9- 
) t 7° 'J 7 > 7° 2 5 t A C * 7 7° 'J > ^* t ^. 1 1 T\ nn£|g#L#VR4 4 

[0 0 6 2 ] 

mi lRirmi 2it^m<om2<DmM<oMW.^*). mi iwp^i2 
<nmm<v%mnmnmi&mfcmw*7F^faffimm, mi 2 ami l^mii 
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[0 0 6 3] 

. c. 6 zm^zzt* < , jiis^ i <DmmmmTmmLfc<Dtmm%7°u- 

»^B4B(i, MR-t>t2 2 (MR1, MR2-t>t) ^flitti L^Stifc^Jt 
[0 0 6 4] 

ft. ^M^ff^.-eti, EI 1 14^&v>-c, ^SK7 1 (±, LEDftM$ 
ftfc^ >v^-*£/Bv*T#J&LT^&^ ^7ULTLCD (Liquid 
Crystal Display) <fc LT &v> 0 

[0 0 6 5] 

@ 1 2 it »^g4<7)ii]£&#^^^-f ms&^'n y ?m-c&z>o 
mm ^-^mmm^i 3 -cotipn]i^7 3xmmztifzTi-usfig^zA/D 

»l)A/D3>A-^ 74t, .TCDA/D=r 7 A Xm&^tltzri? 

^Mt-^~*-^Ta^SR7 1 7 2 £|gijjLTP. C. 6 £: 

TO&^MiS^T-? CPU 7 5 t £WLTffj££tiTv^ 0 ft, ^MM^ 7 3 
hA/D3>A-^ 7 4 WM.M^n&'Bi-&fz&bl l ZTi-u * h *77 7 

6 ^^Lti^LTv^o 
[0 0 6 6] 

i <7) j: -5 nflijg $ fta&te«E#tftm« i b ±ie^ i (DmmoMm^um 

[0 0 6 7] 
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7°3 3-ei^ipiL7^m, MR-b>t2 2 (MR 1, MR2-b>-9") £}IlJj£-ti-r 
[0 0 6 8] 

-<t)^> *n 2 o*M^f^.^siffirL#^ai^s i b ti. ±um 1 oumo 

[0 0 6 9] 

mi 3 LIU 1 6 l±^§£W<V% 3 <vnM<7)fmi<~<9h »), 113 (i^0^<7)^ 

^&m<Dmmu£:m, mi 4 (b) (±iwnu ( a ) cr>^y*y=L- v Mc^t&MR 

^§-£7- <J ^WkLtzm^y? 7, Ell 6 (a) ii^>^yF^2o©MR 
> Ell 6 (b) l±mm (a) <V^y^zi.-y Ylzjslf&MR-t^-V-frh^m^Z 
[0 0 7 0] 

_hffiHl, m2 <Dmm^WM, ±>y-JL-y h ^ 2 oOMR-b^-9-^^-tfIi: 
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